[Changes in the antioxidant level, cell cycle progression and apoptosis of testicular cells in rats with diet-induced impaired glucose regulation].
To detect the changes of the antioxidant level, cell cycle progression, necrosis and apoptosis, calcium ion concentration ([Ca2+] i) and mitochondrial membrane potential (deltapsim) in the model rats of impaired glucose regulation (IGR) induced by long-range high-fat diet, and to explore IGR-induced male reproductive injury and its mechanisms. Forty male Wistar rats were randomly divided into a normal control (n = 10) and an IGR model group (n = 30), and the IGR model was established by 20 weeks of long-range high-fat diet. Pathological changes in the rat spermatogenic cells were detected by HE staining; the content of malondialdehyde (MDA) and activities of superoxide dismutase (SOD), catalase (CAT) and glutathione peroxidase (GSH-Px) were measured with biochemical methods; changes in the cell cycle progression, necrosis and apoptosis were determined using flow cytometry with propidium iodide (PI) dyeing and the Annexin V-FITC kit, respectively, and [Ca2+]i and deltapsim were detected by flow cytometry with Fluo-3 and Rhodamine probe labeling, respectively. After 20 weeks of continuous high-fat diet, fasting blood glucose was kept at 6.1 - 7.0 mmol/L and blood glucose at 7.8 - 11.1 mmol/L after 2 h glucose load in 12 rats, with a 40% success rate of modeling. Lots of dividing spermatocytes and spermatids were seen in the tissue sections of the normal control rats under the microscope, but few or none in the IGR models. Compared with the normal controls, the IGR model rats showed remarkably increased MDA content and decreased SOD, CAT and GSH-Px activities in the testis tissue (P < 0.05 or P < 0.01) , reduced G0/G1 cells and increased G2/M cells (P < 0.05 or P < 0.01), decreased necrotic cells and increased apoptotic cells (P < 0.05 or P < 0.01), increased [Ca2+]i and decreased deltapsim (P < 0.01), but no significant changes in the percentages of S cells and normal cells. IGR can cause spermatogenic cell division disorder in rats, which may be attributed to increased oxidative damage, decreased antioxidant enzyme activities, G2/M phase arrest, [Ca2+]i elevation, deltapsim reduction, and apoptosis of testicular cells.